Sediments are principal carriers of the trace elements in the hydrosphere. Properties of the sediment (such as grain size, specific surface area and pore volume) decide the concentration level of the pollutant contain in water. The properties of sediment differed in each lake according to the normal geological phenomenon and source of discharge wastewater. The purpose of this study is to investigate the properties and contamination level of the sediment collected from lakes in Universiti Putra Malaysia (UPM). Sediment samples are taken from three different lakes; Lake IT, Lake ENG and Lake PK. These locations are selected due to the type of wastewater has been discharged into the lakes which are from colleges and academic buildings. The sediments were tested in terms of physical, chemical properties and contaminant concentration (Pb, P and Cu). Using the contaminant concentration results; the sediment concentration level of the pollutant of each lakes were referred to the Consensus-Based Sediment Quality Guidelines (CBSQG-2003). The dominant grain sizes of the sediments were found in the range of silt/clay; with the size fraction in the range 12.74% to 12.83%. The specific surface areas of sediments were in the range of 16.3 to 22.5 m 2 /g with a pore size distribution in the range of 20 to 29 mm 3 /g. The chemical properties show that the pH values are in normal range; pH 7, TOC values in the range of 10.84 to 12.39% and salinity values in the range of 0.05 to 0.06 dS/m. The contaminant concentrations show that the main heavy metal presents in Lake IT, Lake ENG and Lake PK as Lead (Pb) with 0.033 mg/l, 0.036 mg/L and 0.038 mg/L, respectively. According to the CBSQG-2003, due to the concentration of Lead presents in lakes sediment in UPM area, the sediments were categorised as non-polluted.
Introduction
Sediment is the loose sand, clay, silt and other soil particles that settle at the bottom of body of water [1] . Sediments play an important role in water resource management. Sediments are principal carriers of the trace elements in the hydrosphere. Properties of the sediment decide the concentration level of the pollutant contain in water. The concentration and accumulation values of heavy metals from sediment cores in lake sediments can be used to study the history of heavy metal pollution [2] . Heavy metals in environment may accumulate to toxic levels without visible signs. This may occur naturally from normal geological phenomenon such as ore formation, weathering of rocks and leaching or due to increased population, urbanization, industrial activities and agricultural practices [3, 4] . The factors affecting absorption of heavy metals in sediment particles include pH, temperature, particle size and others [5] .
The objectives of this study are to assess the lake sediment properties and contaminations level in specific lakes Universiti Putra Malaysia (UPM) by carried out sediment properties tests. These locations are selected due to the type of wastewater has been discharged into the lakes which are from nearby colleges and academic buildings.
Material and Methods
Three lakes in UPM known as Lake IT, Lake ENG and Lake PK are chosen in order to investigate the level of contaminant (Phosphorus, Lead and Copper) which are suspected presents in lake sediment (Fig. 1) . All samples were collected using fabricated steel tube (Fig. 2a) in the range of 10 cm to 40 cm from the top as metal contamination existed at a depth of 30 cm in sediments in contaminated areas of the system [6] . There are 9 samples of sediment ( Fig. 2b) taken from 3 different points of each lake and presented in average values of each parameter.
Legend: Main drain Figure 1 : Location of Lake IT, Lake ENG and Lake PK in UPM Fig. 1 shows the location for three lakes in UPM; Lake IT, Lake ENG and Lake PK. The green line referred to the main drain in UPM. In general, the drains are coming from each faculty and end up in chosen lake with a distance location to each other. Lake ENG received discharge generally from 10 th and 11 th College UPM, Engineering Faculty, Architectural Faculty and UPM mosque. Lake PK received discharge from Academic building and Lake IT received discharges from Information Technology Faculty and Academic building. In general those lake collected discharges from run off and small drain surround it. All test procedures are referred to British Standard, BS 1377:1990 regarding to the soil classification and chemical properties. Hydrometer test was performed to determine the particle grain size distribution. The specific surface area test for sediment particle was conducted by following the Brunauer Emmet Teller (BET) method. Micropore size distributions and pore volume were calculated from N 2 adsorption and desorption isotherms [7] . The chemicals properties of sediment were carried out such as pH test and salinity test and chemicals concentrations of lake sediment were tested using Inductive Coupled Plasma (ICP) method. 
Results and Discussion

Physical and Chemical Properties
From Table 1 , the dominant grain sizes of the sediments were found in the range of silt/clay; with the size fraction in the range 12.74% to 12.83%. The specific surface areas of sediments were in the range of 16.3 to 22.5 m 2 /g with a pore size distribution in the range of 20 to 29 mm 3 /g. Micropore volume decreased with increasing grain size with a much higher micropore volume in the clay/silt fraction [8] . The range of total organic content is 10.84% to 12.39%. It can be concluded that lake sediments are almost in neutral pH range (6 to 7). The values of salinity in sediment range within 0.0459 to 0.0594 dS/m. In the organic rich, low-salinity-water studied, the release of phosphorus from the sediments was sensitive to bioirrigation and oxygen conditions in the water [9] .
Contaminants Concentration
The level of contaminants (Phosphorus, Lead and Copper) which are suspected presents in lake sediment were assessed. From Table 2 , Phosphorus presents in all sediments sample with a high concentration (0.033 to 0.103 mg/L) compare to Lead (0.033 to 0.038 mg/L) and the Copper concentration cannot be detected from samples collected except for Lake PK, 0.001 mg/L. Regarding to the concentration values of heavy metal listed in Consensus-Based Sediment Quality Guidelines (CBSQG), the values of Lead concentration contain in the sediment must exceed 90 mg/L to be considered as polluted sediment (EPA Sediment Quality, CBSQG 2003, New York Sediment Criteria and Sediment Quality Criteria Guideline 1992) [10] . Present study shows that the concentration range of Lead is 0.033 to 0.038 mg/L and according to the guideline, the lakes sediment can be categorised as non-polluted.
Summary
This study was carried out to assess the lake sediment properties and contaminations level in specific lakes in Universiti Putra Malaysia (UPM) by carried out sediment properties and concentration tests. Three lakes were selected due to the type of wastewater has been discharged into the lakes which are from nearby colleges and academic buildings. The dominant grain sizes of the sediments were found in the range of silt/clay; with the size fraction in the range 12.74% to that the main heavy metal presents in Lake IT, Lake ENG and Lake PK as Lead (Pb) with 0.033 mg/l, 0.036 mg/L and 0.038 mg/L, respectively. The properties of sediment differed in each lake according to the normal geological phenomenon and source of discharge wastewater. According to the CBSQG-2003, due to the Lead concentration presents in lake sediment in UPM area, the sediments were categorised as non-polluted. The result obtained from the analysis enable to provide a satisfactory prediction of physical and chemical properties of lake sediment in environmental aspects when there is no relevant test results are available for the same area with similar subsurface conditions.
